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There is overwhelming evidence that, post ex- 
penses, mutual fund managers on average un- 
derperform a combination of passive portfolios 
of similar risk. 1 The recent increase in the num- 
ber and types of index funds that are available 
to individual investors makes this a matter of 
practical as well as theoretical significance. Nu- 
merous index funds, which track the Standard 
and Poor's (S&P) 500 Index or various small- 
stock, bond, value, growth, or international in- 
dexes, arc now widely available to individual in- 
vestors. These same choices have been available 
to institutional investors for some time. Given 
that there are sufficient index funds to span most 
investors* risk choices, that the index funds arc 
available at low cost, and that the low cost of 
index funds means that a combination of index 
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I. Of the few studies that find that managers or a subset 
of managers with a common objective (such as growth) out- 
perform passive portfolios, most* if not all, would reach 
opposite conclusions when survivorship bias and/or correct 
adjustment for risk are taken into account. 
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Wc examine predict- 
ability for stock mutual 
funds using risk- 
adjusted returns. We 
find that past perfor- 
mance is predictive of 
future risk-adjusted per- 
formance. Applying 
modern portfolio the- 
ory techniques to past 
data improves selection 
and allows us to con- 
struct a portfolio of 
funds that significantly 
outperforms a rule 
based on past rank 
alone* In addition, wc 
can form a combination 
of actively managed 
portfolios with the 
same risk as a portfolio 
of index funds but with 
higher mean return. 
The portfolios selected 
have small but statisti- 
cally significant posi- 
tive risk-adjusted re- 
turns during a period 
where mutual funds in 
general had negative 
risk-adjusted returns. 
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funds is likely to outperform an active fund of similar risk, the question 
is, why select an actively managed fund? 

An i&vefitor Could rationally select an actively managed fund if he 
or she had the ability to select a fund that outperforms the average 
fund by a sufficient amount to beat a passive portfolio. The principal 
study to find results that might support this view is that of Hendricks, 
Patel, and Zeckhauser (1993), who find a "hot hands" effect in short- 
term predicted returns. Brown, Goetzmann, Ibbotson, and Ross (1992) 
have shown that survivorship bias can produce an appearance that 
performance is predictable even when there is no predictability and 
discuss the results of the Hendricks, Patel, and Zeckhauser study in 
this context. 

This article examines mutual fund predictability for common stock 
funds, using a sample free of survivorship bias, and measures perfor- 
mance using risk-a4justcd returns. We reconfirm the hot hands result 
that high return can predict high return in the short run. Like Hen- 
dricks, Patel, and Zeckhauser, we find that this is a short-run phenome- 
non. However, using risk-adjusted returns to rank funds, we find that 
past performance is predictive of future risk-adjusted performance in 
both the short run and longer run. Furthermore, when we utilize mod- 
ern portfolio theory (MPT) techniques to allocate capital among funds, 
we can construct a portfolio of funds based on prior data that signifi- 
cantly outperforms a rule based on past rank alone and that produces 
a positive risk-adjusted excess return. In addition, we demonstrate the 
improvement in performance using MPT by selecting a combination 
of actively managed portfolios that has the same risk as a portfolio of 
index funds but has higher mean return. While consistent with past 
studies, our study finds that expenses account for only part of the 
differences in performance across funds. We find that there is still 
predictability even after the nugor impacts of expenses have been re- 
moved. Throughout our study we are able to construct portfolios of 
funds that have small but statistically significant positive risk-adjusted 
returns during a period where mutual funds in general had negative 
risk-adjusted returns. 

The article is divided into six sections. In the first section we review 
the literature. In the second section we discuss our sample selection. 
This is foUowed by a section discussing how performance is evaluated 
and a section discussing our results. In the fifth section, we examine 
expenses and performance. The last section contains the conclusion. 

I. Review of Literature 

Many of the mutual fund studies have briefly looked at predictability 
of performance as part of a larger study of mutual fund performance. 
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These include Lehmann and Modest (1987), Grinblatt and Titman 
(1989), Blake, Elton, and Gruber (1993), and Elton, Gruber, Das. and 
Hlavlca (1993). Recently, however, there have been several articles 
that have directly examined persistence in mutual fund performance. 
These include Grinblatt and Titman (1992), Hendricks, Patel, and 
Zeckhauser (1993), Carhart (1994), Brown and Goctzmann (1995). Mal- 
kiel (1995), and Sharpe (1995), 

Several issues are present in these studies. First, as Brown et al. 
(1992) show, survivorship bias causes an appearance of persistence 
even when none exists, and there is substantial potential for survivor- 
ship bias in common stock mutual funds (see Elton, Gruber, and Blake, 
in press). As the authors of the studies recognized, this affects the 
results reported in Lehmann and Modest (1987) and Grinblatt and Tit- 
man (1989) and the results for the larger of the two samples in Blake, 
Elton, and Gruber (1993). Second, results are not always risk-adjusted 
(sec Hendricks, Patel and Zeckhauser 1993; and Malkiel 1995), or 
when they are risk-adjusted, the technique used is often inappropriate. 
For example, one technique that is used by several authors to aflust 
for risk is to regress returns on a portfolio composed of the top- 
performing funds, or the difference in return between portfolios of the 
top- and bottom-performing funds, on a set of indexes and to use the 
intercept from this regression as a measure of superior performance. 
The problem with this procedure is that the characteristics of the top- >V 
performing funds change significantly over time. In some periods, 
small-stock funds do best; in other periods, growth funds do best. This 
implies that the sensitivity of the portfolio of top-performing funds 
with a single- or multiple-index model is temporally unstable, and 
therefore a time-series estimate of the intercept on the portfolio is 
meaningless. 

While the methodologies of Carhart (1994) and Sharpe (1995) differ 
significantly from ours, those studies are closest in spirit to our analy- 
sis. Sharpe employs a sample consisting of the 100 largest mutual 
funds. That sample includes bond funds and international funds, as 
well as stock funds. Sharpe uses quadratic programming to determine 
the sensitivities (betas) of a fund to 15 indexes. (This technique has 
become known as "return style analysis.") He then ranks on risk- 
adjusted excess return (alpha) and examines whether past alphas are 
related to future alphas. Carhart employs a sample of stock mutual 
funds. He uses a four-index model in a manner similar to ours to 
select high-performing funds. The four indexes he uses are different 
in definition and, in some cases, in spirit from the four indexes we 
employ. His methodology for evaluating performance is also different 
from ours. While both Sharpe and Carhart reach conclusions broadly 
similar to ours regarding the fact that past performance contains in- 
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formation about future performance, the samples and methodologies 
used differ among the three studies. Of nutfor importance is that all 
three articles measure (evaluate) performance in very different ways. 

In addition, our article differs from past articles on performance by 
including three important issues not generally discussed in prior stud- 
ies. First, authors have not directly addressed the fundamental ques- 
tion of whether a portfolio of actively managed funds can be con* 
structed that consistently beats index funds. Second, how much of the 
difference in stock fund performance is simply due to expenses? Blake, 
Elton, and Gruber (1993) find that, for bond mutual funds, a regression 
of risk-adjusted performance (alpha) on expenses has a slope of about 
minus one and an insignificant intercept, implying each percentage- 
point increase in expenses lowers performance by about 1 percentage 
point and that underperformance is primarily due to expenses. Given 
the great divergence in stock fund expenses, do those expense differ- 
ences explain performance differences? Third, can any of the tools of 
modern portfolio theory be used to select a portfolio of mutual funds 
that will outperform index funds? 

II. Sample 

To examine predictability, it is important to construct a sample that is 
free of survivorship bias. The necessity for this has been pointed out 
by Brown ct al. (1992) and Elton, Gruber, and Blake (in press). Failing 
to account for survivorship bias can introduce the appearance of pre- 
dictability when none exists. We designed a sample that is free of 
survivorship bias. 

Our initial sample consisted of all funds that were categorized as 
"common stock'* funds in thegOT#aition of Wiesenberger's Invest- 
ment Companies and that had $15 million or more in total net assets 
under management at the end of 1976. We excluded restricted funds 
from this sample. There were two types of restricted funds. The first 
type, called "variable annuities" (like the College Retirement Equities 
Fund), were listed in Wiesenberger but were primarily available 
through insurance plans. We eliminated these because their purchase 
was usually tied to an insurance product. The second type were re- 
stricted as to purchaser (e.g., a fund that could only be held by Luther- 
ans). These were excluded because a general investor could not pur- 
chase them, *ftcr excluding frindi^ith iess lhan $15 million in assets 
and de restricted funds, 488 fu^ ireoiain in our *ample.*All 188 are * 
foUov^frt^ and7 

Havingd^^ for the 

funds. We calculate return for each fund on a monthly basis. In calcu- 
lating return, dividends are assumed to be used to purchase additional 
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shares in the fund at the reinvestment net asset value that is available 
to shareholders of the fund. This is the assumption made by Morn- 
ingstar and Investment Company Data, Inc. (ICDI), in constructing 
their databases. 

For funds that existed over the entire period, returns were supplied 
by ICDL For funds that ceased to exist, returns were calculated from 
data supplied by Interactive Data Corporation, supplemented by infor- 
mation from the funds themselves. Merge terms (e.g., merge ratios) 
were obtained from the funds themselves. (For a more complete dis- 
cussion of our sample, see Elton, Gruber. and Blake, in press.) 



HI. Measurement of Performance 

In order to measure and compare performance, it is necessary to a<Jjust 
for the risk of the fund. This is illustrated in Elton et al. (1993), where 
they showed that failure to include an index of firm size as a risk index 
leads to a substantial overestimate of the performance of funds that 
hold small stocks and an incorrect inference concerning average per- 
formance. They used a three-index model, including the S&P Index, 
a size index, and a bond index, to capture the relevant characteristics 
of performance. In this article, we continue to employ these influences, 
but we introduce one more index to account for the performance of ^ 
growth versus value stocks. This new index has been added because 
of the establishment of a number of mutual funds that state either 
growth or value as an objective and because the growth and value 
distinction is highly correlated with book-to-market ratios, which have 
been shown by Fama and French (1993, 1994) to be empirically impor- 
tant in explaining common stock returns. A failure to account for this 
influence might result in our confounding the temporary performance 
of a type of fund (e.g., a "value*' fund) with management skill. We 
have made one additional change to the performance model employed 
in Elton et al. (1993), In that article, the size index was orthogonalized 
with the S&P 500 Index. In this article, we measure size as the differen- 
tial return between a portfolio of small stocks and large stocks, and 
we measure value or growth as the differential return between a portfo- 
lio of growth stocks and a portfolio of value stocks. Using differential 
returns has two benefits. First, this method produces indexes that are 
almost completely uncorrelated with each other. Second, the impact 
of these indexes on risk-adjusted performance is easy to understand, 
since they are zero-investment portfolios. 

In this article, a fund's risk-a4justed performance is based on the 
intercept (a,) from a four-index model. The model is 

A 
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where 

R k = the excess return on fund / in month t (the return on the fund 

minus the 30-day Treasury-bill rate); 
Rsn ■ the excess return on the S&P 500 Index in month *; 
R su = ^e difference in return between a small-cap and large-cap 

stock portfolio, 2 based on Prudential Bache indexes in month 

i; 

R GYt - the difference in return between a growth and value stock port- 
folio based on Prudential Bache indexes in month t; 
Rst ■* the excess return on a bond index in month r , measured by a 
par-weighted combination of the Lehman Brothers Aggregate 
Bond Index and the Blume/Keim High-Yield Bond Index; 3 
Pit - the sensitivity of excess return on fund / to excess return on 
index *(* - SP 9 SL $ GV 9 B)\ and 
= the random error in month t. 

We distinguish between two time periods: the period where we rank 
and select funds (the "selection period"), and the period following 
the selection period, where we evaluate our selections of funds (the 
"performance period"). We use equation (1) to calculate both 1-year 
and 3-ycar risk-adjusted performance measures, which we will refer 
to as "alphas." The way alphas are calculated depends on which of 
the above 2 periods is being considered. 

In order to calculate alpha in the selection period, we first calculate 
betas using 3 years of data. For example* if we were selecting funds 
on January 1, 1980, we would use the 3 years beginning January 1, 
1577, through December 31, 1979, as our selection period to calculate 
betas. If we were ranking on 1-year alphas as of January 1980, we 
would estimate equation (1) over the prior 3 years and add the average 
monthly residual during 1979 to the estimated value of a, to get a 1-year 
alpha. If we were ranking on 3-year alphas as of January 1980, we 
would simply use the value of a„ estimated over the prior 3 years, for 
a 3-year alpha. 

The alphas in the performance period were computed over each 
fund's full history if the fund existed over the full time frame or through 
the month of merger or policy change if the fund merged or changed 
investment policy. The alpha in the performance period is the value 

2. Hie small-large index was formed by averaging the small-cap value index and (be 
small-cap growth index and subtracting the average of the Urge-cap growth index and the 
large-cap value index. The growth-value index was formed by averaging the large-cap, 
mid-cap. and small-cap stock growth indexes and subtracting the average of the large* 
cap. mid-cap, and small-cap stock value indexes. Note that both of these indexes are 
in excess-return form. Since these indexes are based on differences, the ruleless rate 
cancels out. Therefore, we do not subtract the riskless rate from these indexes, because 
doing so would In effect be double-counting the riskless asset. 

3. See Ettoo, Gruber, and Blake (1995) for a detailed description of the bond index. 
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of a, plus the average of the monthly residuals over the performance 
period. For example, if the performance period is I year, the alpha in 
the performance period is the overall a, plus the average monthly resid- 
ual during 1 year. If a fund that merges or changes policy is selected, 
the alpha in the performance period is a weighted average of the alpha 
and residuals on the selected fund through the month of merger or 
policy change and the average alpha plus average residuals on the 
surviving funds for the remaining months in the evaluation period. 
This is the return that would be earned by an investor who buys a 
fund at random from the population of funds that have existed since 
1977 if the fund they own merges or changes policy/ 



IV. Results 

The first set of results involves ranking funds into 10 deciles each year 
according to a measure of past performance and then observing how 
well the deciles perform in subsequent periods. Does past performance 
(ranking) contain information about performance in future periods? 
While we start by examining whether ranking tends to be preserved 
over time, we quickly turn to questions about whether information 
in the extremes of the ranking is both economically and statistically 
significant. 

A. Ranking Results 

The funds ranked at each point in time are the funds available for 
purchase at that point in time. If a fund merges or changes investment 
policy (is no longer classified as a "common stock* 1 fund) prior to or 
at that point in time, it is not a candidate for selection. 

Each column of table 1 and table 2 shows the average risk-adjusted 
excess return (performance alpha) realized in subsequent periods when 
w mutual funds are ranked and placed in deciles using a particular crite- 
A v^y rion. The column headings show the criteria used to rank funds. 'Total 
^^v$a Return** is ranking on annual total return calculated for 1-year selec- 
fvr^ nA tion periods; "3-Year Alpha** is ranking on 3-year selection alpha; 
\j "i-Year Alpha** is ranking on 1-year selection alpha; "I Alpha" is 

ranking on 3-year selection alpha divided by the standard error of 
3-year selection alpha (the /-value of the intercept in eq, [1] using a 

4. We considered and examined other rules for what happens when a fund merges or 
chaoses policy. Alternative choices had no significant effect on the results. This is in 
part because few of the selected funds merged or changed policy in the subsequent 
evaluation periods. For example, only 0.8% of 1,857 selected funds merged or changed 
policy in the first year after selection. In fact, among the top decile of selected funds, 
which we focus on in the next section, only five funds merged in the performance 
evaluation periods, none in the first year after selection and most near the ends of the 
5-year performance evaluation periods, and none changed policy. Thus, our procedure 
for handling nonsurviving funds has virtually no effect on our results. 
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TABLE 1 



Avertge Realized 3-Year Alpha by Dedlef for DttTcrtst RanJttag Criteria (Reported on a Moothly r**«*f, In %) 

Deciles Formed oo the Basis ofc 



Full Sample 



High Expenses 
Buniaated* 



Low R l FJimfmiedt 



High Expenses and 
Low A 2 Eliminated* 



Dccuc 


Total 
Return 


3-Year* 
Aipoa 


1-Ycar 

Unit. 

Aipoa 


• Aipoa 


Total 
Return 


3-Year 
Alpha 


LYear 
Alpha 


f Alpha 


3-Year 
Alpha 


1-Year 
Alpha 


1 Alpha 


Bottom 1 


-.327 r 


-.437 


-J90 


-J51 


-.151 


-J59 


-J10 


-.273 


-.180 


-.158 


-.144 




-.078 


-.101 


-.112 


-.144 


-j040 


-.077 


-.081 


-.129 


-.055 


-0)51 


-.075 




-.053 


-.058 


-.058 


-.107 


-0T28 


-.052 


-.054 


-.092 


-.060 


-0)40 


-.090 




-.057 


-0)76 


-.072 


-.066 


-.026 


-.075 


-J088 


-.063 


-0)57 


-0)99 


-.038 




-.051 


-.039 


-.062 


-.044 


-X61 


-.044 


-j074 


-.045 


-0)17 


-0M5 


-.051 




-.042 


-M7 


-0)20 


-.054 


-.017 


-.055 


-.023 


-.058 


-.043 


-0)21 


-.021 




-.070 


-.009 


-.024 


-.023 


-.047 


-.003 


-.013 


-.027 


-0)10 


-0)08 


-.040 


8 


-.007 


-0)38 


-.011 


.012 


-.016 


-.043 


-.018 


.023 


-0)28 


-.013 


.034 


9 


-.016 


J034 


-.026 


-.004 


-.010 


.042 


-.012 


.007 


.036 


.008 


.001 


Top 10 


-.059 


X09 


.015 


.023 


-.049 


.028 


.038 


.026 


0)19 


.036 


.029 


Average 


-.076 


-.076 


-.076 


-.076 / 




-.064 


-0)63 


-.063 


-.040 


-.039 


-.040 


Rank correlation 


-552, 


SS2 


.879 




\($*^ .394 


.915 


.927 


.976 


.891 


.927 


.891 


p-value 


10984 


.0001 


J0008 




.2600 


.0002 


.0001 


.0001 


.0005 


.0001 


.0005 



Non.— Shown b the average realized monthly risk-adjusted return (alpha computed for 3-year performance periods), where the deciles were formed using the ranktoa 
criteria shown allhe top of each col tuna and for the four samples shown above the columns, 
* The lop decile of funds with the highest past 3-year average expenses was ^ KfT^'H each year, 
t All funds for which the mulU-index model explained less than 80% were eCouoated. 

t All funds for which the multi-index model explained leu than 80% were etimiaated, and then from the resulting sample the top decile of funds with the highest past 
3-year average expenses was eliminated each year. 



TABLE 2 



Average Realized 1-Year Alpha by Forecast Deciles Cor Different Ranking Criteria (Reported oa a Month*/ Bads, la % ) 



Deciles Formed on the Basis of: 













High Expenses 








High Expenses and 








PUli Sample 




Eltminfllfid* 


Low* 1 Biminatedt 


Low/?' Eliminated* 






i 

Total 


3-Ycar 


1-Year 




Total 


3-Year 


1-Year 




3-Year 


1-Year 




Decile 




Return 


Alpha 


Alpha 


/ Alpha 


Return 


Alpha 


Alpha 


t Alpha 


Alpha 


Alpha 


/Alpha 


Bottom I 




-.391 


-.469 


-.467 


-.388 


-.183 


-.402 


-.401 


-.318 


-.189 


-.230 


-.191 




-.103 


-.043 


-.133 


-.142 


-.053 


-.030 


-.083 


-.129 


-.051 


-.057 


-.074 






-.093 


-.095 


-.085 


-J096 


-.067 


-.123 


-.083 


-.096 


-.109 


-.071 


-.096 






-.089 


-.105 


-.086 


-.101 


-.064 


-.081 


-.094 


-.095 


-.054 


-.104 


-.093 






-.089 


-.051 


-.062 


-.041 


-.100 


-.058 


-.064 


-.050 


-.058 


-.019 


-.039 






-.052 


-.058 


-.017 


-.025 


-.033 


-.030 


-.010 


-.014 


.001 


-.026 


.032 






-.039 


.056 


A23 


J000 


-.024 


.060 


.030 


.021 


.061 


.029 


-031 






.011 


-.028 


.049 


MS 


-.002 


-.020 


.024 


.035 


-.014 


.034 


.043 






.014. 


- .012 


-.070 


-.045 


.000 


.027 


-.034 


-.021 


.032 


-.015 


-.018 


Top 10 




CQSjJ 


-.004 


J06S 


.050 


.052 


.030 


.098 


.051 


.019 


.107 


.044 


Average 




-.9Z8 


-.078 


-.078 


-J078 


-.047 


-.063 


-.062 


-,062 


-.036 


-.035 


-.036 


Rank correlation 




.770 


.867 


.867 


.891 


.806 


.867 


.927 


.806 


.903 


.879 


p-vahie 




- .ootxf 


J0092 


.0012 


J0012 


.0005 


.0049 


.0012 


.0001 


.0049 


.0003 


.0008 



Hon.— Show* b the average realized monthly risk-adjusted rctarn (alpha computed for 1-year performance periods), where the deciles were formed using the ranking 
criteria shown at the top of each column and for the four samples shown above the columns 

* The top decile of foods with the highest vast 3-ycar average e x pe n ses was Him isi ted each year, 
t All foods for which the mutO-index model explained less than IQ% were rl i m i n a tfd 

% All foods for which the muld-tndex model explained leu thaa 80% were eliminated, and then from the resulting sample the top decile of funds with the highest past 
>-year average expenses was eliminated each year. 
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3-year selection period). Before examining performance predictability, 
it is worth noting that the average performance of funds is negative. 
Furthermore, when we examine the full sample, the average underper- 
formance is statistically significant at the 1% level for the 3-ycar results 
and statistically significant at the 5% level for the t-year results. 

Let us examine whether information about past ranking tells us any- 
thing about future ranking. Table I presents the results where perfor- 
mance alphas are calculated over 3-year periods and reported as aver- 
age monthly risk-adjusted return. The first four columns present results 
when we do not further restrict the group of funds being ranked. Note 
that, except for total return, any other ranking criterion studied (3-year 
selection alpha, 1-year selection alpha, or /-value on 3-year selection 
alpha) leads to a rank correlation coefficient that is significant at the 
1% level. Ranking by total return is significant at the 10% level. We 
used two mles for eliminating certain funds from our sample to study 
the impact of elimination on the usefulness of rankings. First, we elimi- 
nated funds for which our risk model had low explanatory power in 
the selection period (adjusted R 2 below 0.8). We felt that an investor 
might recognize that funds for which the model fit poorly in the selec- 
tion period might be less predictable in subsequent periods. A low 
R could result from market timing or from very low diversification. 
Himinating these funds had very little effect on the ranking results but 
did improve the performance of the upper and lower deciles. Second, 
after first eliminating funds with low adjusted R 2 9 from the resulting 
reduced sample we eliminated funds with high expenses (funds in the 
top decile of expense ratios in the reduced sample) to see if we were 
only picking up differences in expenses rather than differences in man- 
agement performance. This had almost no effect on the rank correla- 
tions but improved average risk-adjusted returns and dramatically im- 
proved the risk-adjusted returns for the lowest deciles. 

Figure 1 plots expenses by decile when funds are ranked on 3-year 
alpha. Figure 1 shows that expenses are high in the low decile when 
we eliminate the 10% of the funds with the highest expenses. Expense 
differences are minimal across all deciles, although the lowest decile 
has slightly higher expense ratios than other deciles. Thus, while high 
expenses cause common stock funds to be in the lowest performance 
decile, they do not explain ranking across other deciles. 

Table 2 presents the same analysis where average performance alpha 
(excess return) is measured for a period of 1 year after the rankings. 
The m^jor difference between table 2 and table 1 is that, when using the 
1-year performance evaluation period, ranking techniques involving 1 
year of past data generally perform much better than ranking tech- 
niques involving 3 years of past data. Total return provides the best 
ranking technique (as opposed to risk-adjusted return), although, as 
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Fig. I. — Performance and expenses 
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wc will sec shortly, it does not do as good a job at forecasting the tails 
of the distribution. 

Comparing table I and table 2 shows that deciles formed on the 
basis of total return are highly correlated with future performance 
alpha when performance alpha is measured over a 1-year period, but 
the relationship deteriorates when future performance alpha is mea- 
sured over 3 years. This is similar to the result in Hendricks, Patcl, 
and Zeckhauser (1993). However, when ranking is done on a risk- 
adjusted basis, the predictability is increased when performance is 
measured over the longer (3-year) period. 

B. Performance Results Using Ranks 

While the preservation of rank across time is interesting, of perhaps 
more practical significance is an answer to the question, "Can informa- 
tion about past performance help earn a positive alpha in the future?" 
Tables 3 and 4 repeat the postselection performance alphas shown in 
tables 1 and 2 for the average fund and for deciles 1 and 10 and present 
the statistical significance of some differences. Table 3 presents the 
results for a 3-year holding period, while table 4 presents the I-year 
holding period results. 

Wc start by examining the section of panel A labled "full sample." 
Starting with the predictions based on selection alphas computed over 
the previous 3 years, we find that the top decile (decile 10) produces 
a positive excess return of 0.9 basis points per month if it is held for 
the following 3 years, while the bottom decile produces an excess 
return of -43.7 basis points per month. An investor selecting an 
equally weighted average of the funds in the top decile earns a positive 
(albeit tiny) excess return in an environment where most funds (and 
the average fund) earned a large negative excess return. 

It is interesting to examine the performance of the top-ranked decile 
(portfolio) compared to both the bottom-ranked decile and the average 
fund. However, to see if these differences are statistically significant, 
differences in the mean return in each decile can be computed each 
year and a /-test performed for differences of the mean from zero. The 
results of this type of test are recorded in panel B, In addition, we can 
examine the number of time periods (out of a possible 12 times) that 
decile 10 (the top decile) outperforms decile 1 (the bottom decile) or 
the average fund. This is done in panel C. In interpreting this panel, 
it is useful to know that the chances of one decile having a higher 
estimated alpha 11 out of 12 times if the deciles being compared have 
the same true alpha is less than 1%; 10 of 12 times is statistically 
significantly different from zero at the 2% level, and nine out of 12 
times is statistically significantly different from zero at the 6% level. 

Returning to our analysis of ranking on 3-year selection alpha, we 
see that selecting the top decile is better (at the 1% significance level) 



TABLE 3 Conxpvtsoa of Realized 3-Year Alpha* Using DccfJes and Simple Rales for DU Tereat Racking Criteria (Reported en a Monthly Basts) 

Doefiee Formed oa the Basts of: 



Fui Sample 



High Expenses 
Fliaiinaft^f 



Low K 1 Eliminated* 



High 
Low J?' 





Total 


VYear 


1-Year 




Total 


3-Year 


1-Year 




3-Year 


1-Year 


f Alpha 




Return 


Alpha 


Alpha 


(Alpha 


Retura 


Alpha 


Alpha 


t Alpha 


Alpha 


Alpha 


A. Avenges (in*): 
Average dccOe 
Bottom decile 


-.076 


-J076 


-.076 


-J076 


-X44 


-J*4 


-.063 


-.063 


-.040 


-.039 


-J040 




-.437 


-J90 


-.331 


-.131 


-JS9 


-J10 


-.273 


-.180 


-.138 


-.144 


Top decile 
Simple roles 


-.059 


J009 


X15 


.023 


-.049 
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JQ26 


.019 


.036 


J029 




JD66 
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J064 




.058 


.065 




B. Difference* («%): 
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.199* 


.194* 


.173* 
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Top vs. average 
gjtft|*tr rules vs. top 


•26T 


A46* 


-405* 


J74* 


.102 


JS7* 
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X17 


J065* 


J091' 


J099* 


-.004 
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.101* 


.089' 


.059 


.075* 


A6S* 




JQJ7* 


.044* 






J0J7** 


.026 




.039* 


.029 
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lrst fisted group beat second listed group: 


















10 




10 


Top vs. bottom 


10 


11 


12 


12 


9 


12 


12 


12 


9 


Top vs. average 


5 


9 


9 


12 


5 


10 


11 


11 


9 


11 


9 


Simple rules vs. top 




10 


10 






9 


7 











Note.— Sunpfe rules solutions to optimization are applied to the top decile of cither 3-year or I -year alphas calculated la selection periods. 

• The top docfe of funds with the highest past 3-yoar average e x pen s es was elim i n a ted each year. 

• XI foods tor which the multi-Index model explained less than 80% were eliminated. 

« XB funds for which the anuU-mdex model frr** 1 *"** less than 1096 were eliminated, and then from the resulting sample the top decile of funds with the highest past 
3-year average expenses were eliminated each year. 

• Significant at the 1% level. 

Significant at the 5% level. 
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TABLE 4 



Co m pa ri son of Realized 1-Year Alphas Using Dedlcs and Simple Rules for Different Ranking Criteria (Reported on a Monthly Bask) 



Dnyfl fi Formed oq the Pnh oft 



High Fxpfntft High Expenses and 

Ftf Sample Eliminated' Low R* Eliminated* Low R } EKmtruied* 





Total 


3-Year 


I -Year 




Total 


3-Year 


1-Year 




3-Year 


l*Year 






Retain 




AipiB 


f Aipoa 


Return 


AImI>* 

Aipna 


Aipna 


4 A Ink* 

r Aipna 


Aipna 


Alpba 


t Alpha 


i» Averages (in 96): 
























Average decile 


-.078 


-.078 


-.078 


-.078 


-J047 


-.063 


-.062 


-.062 


-436 


-435 


-436 


Bottom decile 


-•191 


-.469 


-.467 


-388 


-.183 


-.402 


-.401 


-.318 


-.189 


-.230 


-.191 


Top decile 


451 


-.004 


.065 


450 


J052 


430 


.098 


.051 


.019 


.107 


444 


Simple rules 




.073 


♦tf9 






483 


.134 




.069 


.135 




t. DuTereaees (in %): 
























Top vs. bottom 


.442* 


.463* 


.532* 


.439* 


•235** 


•431* 


^98* 


♦369* 


.*»*♦ 


.337* 


.235* 


Top vb. average 


.129** 


J074 


.143** 


.128* 


J099 


.092** 


.159** 


.112* 


455 


.142 


.080** 


Simple rales vs. top 




.077* 


.074* 






.053* 


.036 




450** 


.028 




Number of years (out of 12) that first 
























fisted poup beat second listed group: 
























Top vs. bottom 


10 


11 


12 


11 


9 


II 


12 


12 


8 


9 


10 


Top vs. average 


9 


9 


• 


II 


7 


10 


9 


10 


9 


9 


8 


Simple rales vs. top 




10 


10 






10 


8 




9 


8 





Note,— -Simple rules solution* to optfmiraiioa are applied to Che top decile of either 3-year or 1-year alphas calculated ia (election periods. 

* The top decne of funds with the highest past 3-year average expenses was eliminated each year. 

* Afl funds for which the mulli-index model explained less than 80% were eliminated. 

* Al funds for which the souhHndcx model explained less than 80% were eliminated, and then from the resulting sample the top decile of funds with the highest past 
3-year average expenses was duniuated each year. 

* Significant at the 1% level. 
** Significant at the 5% kvet. 
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than selecting either the bottom decile or the average fund. It also 
outperforms the bottom decile 11 times and the average fund nine out 
of 12 times. 

If we forecast 3-year performance alphas using the past I -year selec- 
tion alpha rather than the past 3-year selection alpha, we find results 
which are perhaps slightly improved. The top decile goes up slightly 
in return from 0.9 basis points to 1.5 basis points per month. This is 
an improvement, though the bottom decile also improves by about 4 
basis points. The differences in risk-adjusted return between the top 
decile and either the bottom decile or average fund continue to be 
significant at the 1% level. 

When we rank by i-value of the 3-year selection alpha, the return 
on the portfolio of the top decile funds is higher and is equal to 2.3 
basis points per month. The differences in performance between the 
top decile and the average or bottom deciles are statistically significant 
at the 1% level. Here the top decile outperforms both the bottom decile 
and the average fund 12 out of 12 times. 

The final selection metric we examined was total return in the year 
preceding the prediction. Unlike the cases with the other selection 
metrics, when we form deciles on total return we get a negative perfor- 
mance alpha over the following 3 years. While the top decile outper- 
forms both the average fund and the bottom decile, differences from 
the average fund are no longer statistically significant. 

The next section of tables 3 and 4 examines results when we have 
eliminated all funds in the selection period with an adjusted R 2 less 
than 0.8 on our four-index model. In all cases the risk-adjusted excess 
return on the top decile increases. It increases by a much smaller 
percentage for rankings on /-values, probably because the funds with 
low adjusted £ 2 's also had large standard errors and so were unlikely 
to be in the top decile for the /-value criterion when the full sample 
was used. When we discard funds with adjusted R 2 less than 0.8, the 
risk-adjusted return for the average fund also increases, indicating that 
funds with low adjusted R 2 tended to have negative risk-adjusted per- 
formance. 

The last section of tables 3 and 4 shows performance when we delete 
the 10% of the funds with the highest expenses from the sample of 
funds having an adjusted R 2 not less than 0.8. The effect of removing 
these funds on the performance of the top decile is mixed, hurting 
performance when ranking with 3-year selection alphas and helping 
with the other ranking criteria. The m^jor effect of removing the high- 
expense funds is to improve average performance and the performance 
of the lowest decile. Note that the performance of the bottom decile 
increases by more than 2.0% per year when the high-expense funds 
are deleted. This causes the differences between the top and bottom 



B a im iiioal tilth fwl— low of copyright 



FurtW r*rrotuetfto« prohibit*!. 



148 



Journal of Business 



deciles to shrink; however, the differences are still statistically signifi- 
cant at the 1% level. 

So far we have discussed ranking funds when the results of holding 
a decile (portfolio) is evaluated over a 3-year performance period. We 
now turn to an examination of results when the performance evaluation 
(holding) period for a portfolio is 1 year. While many of the results 
for the 1-year performance period arc similar to those for the 3-year 
performance period, there are some interesting differences. 

The first point to note from table 4 is that when evaluating perfor- 
mance over a I-year period, the performance of the top decile based 
on 1-year ranking criteria improves markedly compared to forecasts 
prepared on the basis of 3 years of past data. Also note that whether 
one selects on the basis of total return, 1-year alpha, or t alpha, the 
top dccUe (portfolio) has fairly large monthly* returns. For example, 
selecting on the basis of 1-year selection alphas gives a positive return 
of 78 basis points per year. Note that for all ranking techniques using 
the full sample, the top decile outperforms the bottom decile at the 1% 
level of statistical significance. In contrast to the 3-year performance 
evaluation period, total return seems to carry real information as a 
ranking criteria, though it does not perform as well as 1-year selection 
alpha. 

Other results in table 4 are similar to those presented in table 3. 
Eliminating funds with a poorer fit (low adjusted R 2 ) during the selec- 
tion period (when deciles are formed) results in a higher return for the 
top decile but decreases the difference between the top and bottom 
deciles. Eliminating high-expense funds sometimes lowers and some* 
times raises the performance of the top decile but definitely raises the 
performance of the bottom decile. 

In order to be sure that our results were not due to unusual and 
persistent high performance of one or two funds, we eliminated the 
two funds that appeared most often in the top decile of the selection 
periods and recalcualted the performance period averages. The re- 
sulting average performance alpha for the remaining funds in the top 
decile sometimes increased and sometimes decreased, but all changes 
were negligible. 

C. Performance Results Employing Modern Portfolio Theory 
Up to now we have compared the performance of deciles (portfolios of 
funds) formed on the basis of alternative ranking criteria. In examining 
performance, the fraction of investor capital invested in each of the 
funds in a portfolio was assumed to be the same. But the literature of 
MPT gives us great insight into what optimal weights should be within 
a decile. In this section we examine two alternative evaluation 
schemes. Both use MPT to find the optimal weight on each fund in 
the top decile or top two deciles of funds. The first evaluation scheme 
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compares performance on the basis of alpha. The second scheme eval- 
uates on the basis of total return while holding risk constant. 

Optimal portfolio weights. We start by assuming that the investor 
is going to hold a portfolio composed of the funds found in the top 
decile in the selection period. We then draw on the modern portfolio 
theory literature to find the optimal weighting of funds in that decile. 
It is well known that, if we assume returns are described by a model 
such as that shown in equation (1), then the optimal weight (fraction 
of money) to place in any fund is given by 



(a,/<r>) 




(2) 



where a*, is the variance of the random error term in equation (1). This 
is a generalization of the Treynor and Black (1973) and Elton, Gruber, 
and Padberg (1976) criteria and is derived for a multi-index model in 
Elton and Gruber (1992). 

The results of employing this weighting across all securities in the 
top decile are shown in tables 3 and 4 under the row labeled "simple 
rules. 9 * 5 Note that employing a technique that optimizes weights leads 
to a large improvement in performance. Examining the results using a 
3-year evaluation period, the optimal portfolio (selected on the basis 
of past performance) earns between 70 and 80 basis points per year in 
excess return. Note that eliminating funds with low adjusted R 2 over 
the selection period makes almost no difference in return. This comes 
about because funds with low adjusted R 2 tend to have high residual 
risk and thus receive lower weights in the optimal portfolio. Removing 
high-expense funds has, at most, a marginal effect on the performance 
of the optimal portfolio, since high-expense funds are normally not in 
the top decile. 

If we turn to the results employing a 1-year performance evaluation 
period, we find that the results are even more dramatic. Employing 
the 1-year selection alpha to form deciles from which a portfolio is 
selected results in a portfolio that produces risk-adjusted excess return 
of more than 1.50% per year in the performance evaluation period. 

In every case, both for the 1-year and 3-year performance evaluation 
periods, employing optimal weights results in a large increase in perfor- 
mance relative to using equal weights. In addition, in most cases the 



5. None of the optimal portfolios selected by this rule involve short sales since all 
selection alphas in the top decile are positive. Note that a fund's 1-year selection alpha 
is the a, appearing in eqq. (I) and (2). When I -year selection alphas are used, we substi- 
tute the l-ycar selection alpha for the e t appearing in eq. (2). The residual variances in 
eq. (2) are those obtained from a 3-year selection period in either case. 
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results obtained with optimal weights are statistically significantly bet- 
ter than the results obtained with equal weights. 

Before leaving this section we should comment on one more issue: 
the magnitude of the weights when a portfolio optimization technique 
is used. The percentage of time that each weight occurs is shown in 
figure 2. This figure makes it clear that while there are deviations of 
the weights from an equal-weighting scheme, the results do not come 
about by holding an extremely concentrated portfolio of funds. If we 
held equally weighted portfolios, the percent invested in any fund 
would average 6%%. The weights depicted in figure 2 show a high 
concentration in the 2%-ll% range, with very few weights above 15%. 

Active versus passive funds. We have one final way to test whether 
past mutual fund performance can be used to select fimds that subse- 
quently produce superior risk-yjjustcd returns. This involves a com- 
parison of active and passive portfolios with the same risk. We select 
a set of risk levels (target betas) that seem relevant for investors in 
actively managed stock mutual funds. We then select both a portfolio 
of active funds and a portfolio of index funds that have the same target 
betas. Finally, we compare the return of the portfolio of active funds 
to that of the index portfolio to sec which has a higher mean return. 

Although an investor currently has a large number of index funds to 
select from, these funds are a recent phenomenon. Thus, we do not 
have actual fund histories for a large number of different types of index 
funds. For the S&P Index fund we selected the Vanguard S&P 500 
Index fund, both because it has a long history and because it has the 
lowest expenses of the available S&P Index funds. To represent the 
return on other types of index funds, we had to use actual indexes as 
proxies. The indexes we chose were 

1 . the Wilshire Large Capitalization Value Portfolio for a value port- 
folio; 

2. the S&P Barra Growth Portfolio for a growth portfolio; 

3. the Wilshire Small Cap Growth Portfolio for a small-cap growth 
portfolio; 

4. the Ibbotson Associates Small Capitalization Portfolio for a 
small-cap index; 

5. the Ibbotson Associaties 30-day Treasury bill as a short-term 
money market portfolio; and 

6. the Lehman Brothers Government Corporate Index as a bond 
index. 

We first decided on a set of target betas that our hypothetical inves- 
tor in index funds might choose. We used as our target betas the four 
average sensitivities to each of the indexes in our four-index model 
across all mutual funds in the sample and across all 3-year selection 
periods. These are the expected sensitivities for an investor who ran- 
domly selects from our population of funds. The average sensitivities 
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are 0.86 on the S&P Index, 0.30 on the differential size index, 0.32 on 
the value-growth index, and 0.07 on the bond index. We constructed 
a portfolio of index funds that had these target betas as the passive 
portfolio for a hypothetical investor. 6 

We tried two alternative techniques for selecting portfolios from 
among active funds, one using maximization of 3-year selection alpha 
as an objective and one maximizing the average 3-year selection alpha 
over residual risk. The first criterion was chosen because it was a 
criterion investors might logically try and because it is consistent with 
much of the research in this area. We chose the second because Elton 
and G ruber (1992) show this criterion is optimal for selecting an active 
portfolio when security returns follow a multi-index model. To ensure 
that the results were realistic, short sales were not allowed. We initially 
selected funds using data from 1978 through 1980. The active portfolios 
were then reformed at the beginning of every year from 1982 through 
1991 using the prior 3 years of data. Performance was measured over 
the period 1981-93. 

We used an upper bound constraint of 10% investment in a fund. 
This forced some diversification. This upper bound constraint had to 
be relaxed on occasion in order to find a solution. The maximum upper 
limit was 20%, and even when this came into play there was a fair 
amount of diversification. Finally, we limited our choices to funds in 
the upper two deciles, since restricting choices to the top decile did 
not allow a solution in several of the selection periods. 

The reason that we used the upper two deciles and occasionally had 
to allow the maximum fraction of capital invested in any fund to rise 
to 20% was because of the changing nature of stocks in the top two 
deciles. In certain years, the stocks in the top decile and in the top 
two deciles had sensitivities (betas) that differed considerably from the 
average sensitivities in our sample. For example, in I or more years 
high growth stocks may be good performers (have high predicted 
alphas), while in other years value stocks end up as the best per- 
formers. 7 

Our portfolio of active funds outperformed our passive-fund portfo- 
lio in each case. In terms of total return, the average outperformance 

6. We solved a linear programming problem to minimize the difference between the 
betas on the portfolio of index funds and the target betas. The program was able to 
match the target betas exactly in 8 of II years and almost exactly in the other 3 years. 

7. This intertemporal instability of betas over time in each decile casts some doubt 
over numerous other studies that measure alpha from a particular decile (or octile) over 
time by running a single- or multiple-index model on the returns of a particular decile 
over time. Since the betas are unstable, the results are not meaningful. This contrasts 
with the methodology used throughout this article, where alphas are estimated for indi- 
vidual funds and then aggregated for portfolios. As an example, for the four-index model 
we employ in this article, the sensitivity of the difference in return between the top and 
bottom performing decile on the small-stock index varies between 4*0.74 and -0.51. 
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was 22 basis points per year using 3-year selection alpha as an objec- 
tive, and 71 basis points per year when funds were selected by max- 
imizing the average 3-year selection alpha divided by the residual risk. 
The Vanguard S&P Index fund's return is reduced by fees and ex- 
penses; the returns on the other indexes are not. If we. assume 30 basis 
points in fees and expenses for the index funds other than the Van- 
guard S&P fund f the return differences described above should be 
increased by 29 basis points per year. 

While we were able to find a combination of active funds that outper- 
formed a combination of index funds with average characteristics in 
each case we tried, this might not have been possible if the target 
betas had deviated considerably from the average sensitivities of the 
top-performing funds. 

V. Size and Expenses 

While we have found predictability in this study, an argument has been 
made that predictability should not exist. This argument proceeds from 
the assumption that successful managers subsequently raise fees in 
order to increase their income. The increase in fees could thus elimi- 
nate subsequent excess return, resulting in no continuity of perfor- 
mance even when managers have an ability to construct superior port- 
folios. 

Managers' fees are almost universally stated as a fraction of total 
net assets. Thus, a manager's total compensation is equal to a stated 
percentage of total net asset value. Furthermore, growth in total net 
asset value is a function of prior performance (see Sirri and Tufano 
1992). An increase in the fee percentage would hurt postexpense per- 
formance and therefore reduce subsequent growth in assets. If the 
relationship between asset growth and performance is strong enough, 
a successful manager might increase manager revenue more by not 
raising management fees and thereby having higher asset growth. 
Which of the above two behavioral models best describes actual per- 
formance is an empirical question. 

To examine this question, we must control for the relationships be- 
tween asset size and expenses and time and expenses. Table 5 shows 
the regression between expense ratios and the log of total net asset 
value for each year between 1977 and 1991. There is a significant nega- 
tive relationship in each year, with the slope varying from -0.14 to 
-0.20 and an R 2 of between 0.24 and 0.44. Thus, expenses decline as 
size increases. The right-hand half of table 5 shows the predicted ex- 
pense in percent for funds of different asset size. The numbers in the 
right part of the table arc obtained by substituting the log of the size 
shown at the top of the column along with the corresponding parameter 
values shown in the left portion of the table into the equation described 
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Tabic 5 Annul Expense Ratio* and Find Total Net Asset Sixes (Cross-Sectional Regression Results by Year; Annual Expense Ratio Regressed 

on Constant and Log of Size) 



Predicted Expense Ratios Based on 
Regression Results (in %) 
(Total Net Assets in Millions $) 



Year 


Aojusted R* 


Intercept (%) 


/-Intercept 


Slope 


/•Slope 


SO 


100 


200 


400 


1,000 


1977 


.41 


1.72 


24.44 


-.19 


-11.93 


.99 


S7 


.74 


.61 


.44 


1978 


.44 


1.70 


26.44 


-.19 


-12.71 


.97 


AS 


.72 


.59 


.42 


1979 


.36 


1.75 


22.23 


-.19 


-10.62 


1X1 


S7 


.74 


.61 


.44 


1980 


.29 


1.75 


18.77 


-.18 


-8.90 


1.04 


SI 


.79 


.66 


.49 


1981 


.37 


1.70 


22.26 


-.17 


-10.53 


1.04 


.92 


.81 


.69 


.53 


1962 


.35 


1.79 


19.55 


-.19 


-9.84 


1.04 


.91 


.78 


.65 


.47 


1983 


.35 


1.83 


19.80 


-.18 


-9.79 


1.11 


.99 


.86 


.73 


.56 


1984 


.30 


1.71 


18.25 


-.16 


-8.76 


1.08 


.97 


.86 


.75 


.61 


1985 


,35 


1.63 


21.16 


-.14 


-9.52 


1.07 


S7 


.87 


.77 


.64 


1986 


.31 


1.98 


16.24 


-.20 


-8.75 


1.20 


1.06 


.93 


.79 


.60 


1987 


.37 


1.74 


20.06 


-.16 


-9.98 


1.12 


1.01 


.90 


.79 


.64 


1988 


.23 


1.70 


15.19 


-.14 


-7.08 


1.13 


1.04 


.94 


.84 


.71 


1989 


.24 


1.78 


16.03 


-.15 


-7.27 


1.21 


1.11 


1.01 


.91 


.78 


1990 


.28 


2.05 


15.62 


-.18 


-8.04 


133 


1.21 


1.08 


.95 


.78 


1991 


.31 


2.00 


16.94 


-.17 


-8.47 


1.32 


1.20 


1.08 


.96 


.80 
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at the top of the table. There is a clear pattern of increasing expense 
ratios over time. 

^ To analyze whether successful managers increase their expense ra- 
tios over time, we used the equation described at the top of table 5 
along with each fund's asset size to determine predicted expense ra- 
tios. These predicted expense ratios are shown in table 6 in the first 
column. The table analyzes expenses for all funds in the top decile 
using 3-year alphas in the selection period. Actual expense ratios are 
in the second column, and the difference is in the third column. The 
first row is expense ratios at the time of selection/For example, if we 
were selecting on January 1, 1980, the expense ratios are for the end 
of 1979. Rows 2-6 are the expense ratios at the end of the 5 years 
subsequent to selection (1980-84 in the above example). The expenses 
at the time funds are selected are exactly what would have been pre- 
dicted given the fund size and year of selection. In the first year of the 
evaluation period, their expense ratios are again exactly what would 
be predicted given the fund size and year of selection. Expense ratios 
increase slightly in subsequent years, although the magnitude of the 
increase is small. Furthermore, examining the second column of table 
6, and examining table 5 to note how expenses increase with time, 
shows that, ignoring the increase in size, selected funds increase fees 
no more than the average fund. However, the increase in fees is faster 
than their increase in size would suggest. Fees could also be increased 
by imposing loads. Although 19 funds changed from no-load to load 
funds, none of these funds were in the top selection decile in the year 
before the change. In fact, the greatest number of these funds were in 
the bottom selection decile in the year before the change! In conclu- 
sion, the fees of top-performing funds exhibit at most a slight increase 
in years subsequent to their top ranking, and clearly not enough to 
affect performance. On average then, managers of successful funds 



TABLE 6 Comparison of Average Slxe and Average Actual and Predicted Annual 
Expense Ratios (for Top Dedk Ranked by Alphas Calculated daring 
3-Year Selection Periods) 





Predicted 


Actual 






Yearf 


Expense Ratio 


Expense Ratio 


Difference 


Asset Size 


{%) 


(96) 


(%) 


(Millions $) 


Prior 


.89 


.89 


.00 


189.87 


1 


.67 


.87 


.00 


239.67 


2 


.86 


.90 


-.05 


294.40 


3 


.86 


S\ 


-.05 


346.87 


4 


.86 


.92 


-.05 


405.20 


5 


.88 


.92 


-.04 


457.87 



Note— Prior year is the end of (be last year prior of the sckctioo period, year 1 U fee end of toe 
first year alter selection period, year 2 U the cod of the second year after the selection period, etc. 
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increase their total revenues by having the sizes of their funds increase, 
not by increasing expenses. 

VI. Conclusions 

There are a number of lessons that can be learned from this study. 

1) The past carries information about the future. Funds that did well 
in the past tend to do well in the future on a risk-adjusted basis. 

2) Both 1- and 3-year alphas convey information about future perfor- 
mance. 

3) When future performance is evaluated oyer 3-year periods, selec- 
tion on prior 3-year alpha conveys no less, and perhaps more, informa- 
tion about future performance than selection using other time horizons. 

4) When future performance is evaluated over a 1-year period, selec- 
tion of funds based on the prior year*s data conveys much more infor- 
mation about performance than selection based on data from the prior 
3 years. 

5) There is definite information about future performance conveyed 
by past performance, and this information works for periods 3 years 
into the future as well as 1 year into the future. "Hot hands** may be 
an important phenomenon, but there is a longer persistence in perfor- 
mance than noted in the hot hands literature. 

6) Employing modern portfolio theory to form optimal portfolios 
based on past information leads to the selection of portfolios of mutual 
funds that have a positive and both economically and statistically sig- 
nificant return compared to a portfolio that places an equal amount in 
each fund that is considered. 

7) The very bad performance of the lowest decile is largely ac- 
counted for by the fact that it contains the majority of the funds with 
very high expenses. Expense ratios are about the same for all other 
deciles. When high-expense funds are removed from the sample, we 
see that past performance still tells us a lot about future performance. 
Differences in risk-adjusted return between the top and bottom decile 
are partially differences in selection skill and partially differences in 
expenses. 

8) Successful funds do not increase their fees compared to less suc- 
cessful funds. 
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